Cell surface targeting and clustering interactions between heterologously expressed PSD-95 and the Shal voltage-gated potassium channel, Kv4.2.
Kv4.2 is a voltage-gated potassium channel that is critical in controlling the excitability of myocytes and neurons. Processes that influence trafficking and surface distribution patterns of Kv4.2 will affect its ability to contribute to cellular functions. The scaffolding/clustering protein PSD-95 regulates trafficking and distribution of several receptors and Shaker family Kv channels. We therefore investigated whether the C-terminal valine-serine-alanine-leucine (VSAL) of Kv4.2 is a novel binding motif for PSD-95. By using co-immunoprecipitation assays, we determined that full-length Kv4.2 and PSD-95 interact when co-expressed in mammalian cell lines. Mutation analysis in this heterologous expression system showed that the VSAL motif of Kv4.2 is necessary for PSD-95 binding. PSD-95 increased the surface expression of Kv4.2 protein and caused it to cluster, as shown by deconvolution microscopy and biotinylation assays. Deleting the C-terminal VSAL motif of Kv4.2 eliminated these effects, as did substituting a palmitoylation-deficient PSD-95 mutant. In addition to these effects of PSD-95 on Kv4.2 distribution, the channel itself promoted redistribution of PSD-95 to the cell surface in the heterologous expression system. This work represents the first evidence that a member of the Shal subfamily of Kv channels can bind to PSD-95, with functional consequences.